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fif^i '^'^l ^^5fl^ S7]l^sq. ^7] i^1<y^ ^aj-*>^ 

i£ 4 

tq^]E}olx-l, ol^j^5.7i:^^ Jl^^^l 
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1020030019578 #^ 2003/4/28 

^^SS^l^^lsq- ZLfi] ^^llS^J-'^ {Liquid Crystal Display Device 
with Digitizer and Method for Manufacturing thereof} 

£ 1^ ^^jJL^l^^l S.-i-(LCM)^ A>Al£. 

£. 

£ 3^ ^£l)7l#<Hl i:l^lEl-ol;^-1S>|- LCMSl 

10 : LCM 13 : ^^SH^l^ 

40 : ^^Mo]7;\ 41 ; v]^]Ta[o];^ ^<^^ Jl^^^l 

41a : ^711-^ 41b : hV^^ 

45 : PCB 
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1020030019578 -t^ 2003/4/28 

l-'^ ^^ia^l ^1-^1 (Liquid Crystal Display)^ , ^-^^iti] ^^^^ 

^S^l^^lfe i^H^ ^ (NoTebook Personal Computer; o]^} "NTPC'e)- 

efl<^1 ^^S. ^B-§-3^lJl Slcf. oje^*}. NTPC^ o]^:^6\] o]^^ ^ o;!^ 

«3W^SAl^^l 311)^5. <^1^<>1^ ^^iE^l^J-^lol ofl^^Aj^a-^l -2.1-(Liquid Crystal 
Module, o]^} -LCM-ola)- ^)ofl ^^fl tb^l-. 
S. 1^ LCM(10)S] ^«jliol4. 

S. lofl £Al^V w>54 ^o], LCM(IO)^ «-^BfolH-f-(12)^ 3fl^(ll)S. 
•^-^^i^, -^y] «-^el-olH-^(12)5q- ^^i^Al^^l 2fl^(ii)^ ^^^^ ^l^(13)3l- ^ Tllol 
^(20)<^1 ^^}<^ ^1^1^^-. ^iiH oil<y(13) ^<=>\] ^^o]^:^s.^:\ a>A> 

^(12a)3i}- iE.^:&(12b) ^ JE^ :aL:£AlH(12c)S]- 1 IL^^^]^(12d) ^ ^] 2 S. 

5l^^lH(12e)sf iiSAlH(12f) ^ ^-"^S^l SIl^(ll)ol ^%-^o] ^ 
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^5)0^ *1-^<^1^ ^^S.^ ^1^(13)<^1 ^^l-<^ ^l^l^cf. 

trl-21- :iiSfl>a-£^ li2fl^^<gol 7>^^;^lJL, ^7] on;gsAl;3-^l7> ^^Bl<HlAi£ 

cl;^]El-cl^^^ oj^^^lSA^ Al-g-s>7fl Sl^Cf. ^^^a^l^^lofl ^^iHfolp^l^ 

^l-§-^>7> ^l^ltl: ^^1* «J-^<^1 4el- ^-l^j-^^^J-^, ^^^-g-^«j-^. ^^l-7lwj-^o. 

^ ^^€4. ^7] ;<-l*J-Bl- ^^^"a-^ «?l7l-t!- >a-Bfl«^l>H 'a-^'Hl ^Sfl ^^1 

1- ^^^^ ^^13>J1, il^^'a-* '?l7>t!: 7^3£jlAl^ 

^ (Capacitance Coupling)^ ol-g-^V^ ^^Itti^. ""^^^ ^}^]^ 91 

7}^ -a^^ ^«a-5l ^sl-s.'H ^Mti-i=l-. 

^aV^ o.^ >a-7l ^^>7l EM(Electromagnetic) type^^jHl- tlrCl-. :^;^>7l 

^ ^^l^'^l^i ^^^^^a ^^i^e] ^(sensor grid)# 7>;5l a^-^S ^7] 
^(puck). € (stylus)^ ^^11- M-^^^i^f. 

£ 2^ ^2fl2l ^;^>7l «j-<^ tq;<]El-ol^-lo^ ^ o. q.^^ 

S. 2sq- ^o], v]^]^o]7;\ ^^(40, o]^} 'v]:^]^o]7]'^ ^^.)^ o]^]]o] 
^ <Hefl<^l^ ^^<H1 >llzl-7l ^^5]^ X-MUX ^ Y-MUX* if-^lri^. 3.<U^ 
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<19> ^^^^ ^ S<aS.-^Eio^ ;^ilol«-(15)oflA-] >^7] 

#^ ^V^^M ^^^>^ #^71(34)1- i^^H. ^^71(34)^ 

^3^7l(35)i4. S-f 3fl:^ ^El(LPF)(36) ^ <?H^ #-^(sample and hold : S/H)^ 

(37)» oV^^zi-cl^l^ ^€-¥-(Analog-Digital Converter)(38)<Hl 

<20> oj-^^zL-t:!;^]^ SiHeK38)^ <^>^S.zl ^^s] 3.7] S!f r]^]^ ^^ji 

(digital format ^:^B>oi 5.S.>Hl>^i (33)«^1 ^^tb^. 

<2i> ^^71(34)31 ^51-71(35)011 ^^51 Jl, ol:5J^ cf^l sfli ^Bl 

(36) ^ «lE:^ (37)<H1 ^^^cf. >^l-7l ^^1- oflc. ^^«.(37)^ ^<ysl ^■ 

^i^ll- o>i^^ii-cl;<l^ ^€-^(38)7> cl^l^s)-^}^ ^oy o.^](^i,Qi^^s^^^ ^yxj^^ 

=L ^-a: slS«^lA-l^ Hl^o^ ^^ol 711^1^1:1.. 

<22> >^7l tl^lEl-ol;q(40)Sl ^A^^ <^Bl7llfil ^«a<^l PCB ^^^^] ^^^^ Hfl 

•iSlol 01^ ^Bfl^A^, Zl- X.Y^«^1 cfl^Vc^ Zl-Z]- <^^7fl tiH^5l<^l $X^X^ 

ell'isl ^^Aioi] oi^5|ol ojd-. 
<23> ^}-%-y^}7} ^^1-^(39)^ <y(hand in)*l-7ll ^7] ^S>HM^(33)^ ;HH<^1 ^ 

^ A>0]2l. ^>^57l(31)<^lAi ^^5#1-^ Al-olsj. ^^(32)71- ^7] :^7.} ^iSdM H 

S. 91^ ^7] ^7]- ^(39) ^^<H1 A>ol2|- >^>^ol ^A^^t:l-. 
<24> ojt^, ^>-g-^>7> 1=1 ^lEl-ol ^-1(40) ^<Hi >^7l ^>^1- Ja(39)* e^Al7l^ ;$i>^l- ^(39) 
si ^^H) nl-sl- i::l^lEl-oly;-l(40)oil afl:^l£lol oj- zj-z^-o^ ^<^oi] z^z} 4^ 3,7]^ a>o1 
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sj- ^-y-*^! ■9ry]^<=>] ^21-71(35) ^ ^7] <^}^S.ZL-^^M ^*7l(38)« ^n<^ ^7] 
CPU(33)<^1 

4^7] CPU(33)^ S^oil ■^7]^o]^ ^oj-^o.s.«LE] >^7i x:1xlEl-ol^^(40) 
^ ^^1- ^(39)2^ >y:#3r>(^ oo6\]A^ 360°>«-H^ z^-s. it-^S. #^*>J1, ^;^> 

^(39)5^ #^ cllojE]-^ ^^^S^l^fl^oj] oi7].£^7^i4 >^V7i CPU(33)<H1 ^-l^J-sjo^ ^cf. 

^^^^ -£^1^>7l ^e]*H, n^^^^ ^^^^ J:^<^1 ^<HM-H 

, -^7] ^^^^ tq;^lE}olx-](40) tfl^ «]:«l^]t!r4. ^, ^^^^ 

^^>7l^ ^s)-» ^^l*>c>i ^;^> ^(39)^ ^^11- sj-ov^cf. r42l-A^, 

^e^, 1=1 ;^lBfo]^^ (40)71- ^^A] on;^^Al3ll^(ll)Oj ;5l^ol| yfl^]^ 

ti-^o^ LCM(IO)^ tiflia<^l x:]yC\B]-o]^]c^ ^V^vo] 71-^^1-1:1-. ^, Tz:i^lEl-ol^^ ^:^o\] 
LCM(10)-i-^ ^7^7]^o^ ^^7}^^JL ^;^>7l^o.^ ^^atb 1-^<^1 ^-f<Hl cl^lBl- 
'='1^K40)7> LCM(IO)^ ^\^^] ^^Isl-c-lel-JE ^^>^-i-^ ^^'a-^l cfltb ^^l^'il'^l 7}^ 

LCM(IO)^ tifl^^ A-l^H ^1^ ^>^<Hm si ^7l ^(Printed 
Circuit Board: "PCB"^ ^) -^^l ^^ISlc^ o^c^ PCB<H1^ LCM(10)2l 

TFT 'Hellol)^ ^^e>7l ^th ^i^^^(Drive Integrated Circuit; 

"D-lCBl- ^)7> ^^S1<H %li=l-. ^51^, -^1-71 LCM4 PCB^ TCPCTape Carrier 
Package: <^1*> 
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"TCP-ef ^)<H1 ^^-^ ^7]^o^S. ^^^o] D-IC*2l ;^11<>|aij: ^ Hltq^^:£7l- LCM(IO) 

i4e^.Ai, cl;^lEl-ol>5l» LCM(IO) «11^<^1 ^^>*>^ cl^lE^-ol^c-l >a-^<Hl^ ^;^> 
7]^^S. LCM( 10)^1 afl^lsli, =L ^^o] ^^^>;<1 ^o.c^ ^y^>7l^ o.^ 

^o^7l PCB^ LCM(IO)^ ^>^1}-*J= "U^^] ^A^]^^ S-PCB(Source PCB)sf, LCM(10)2l 
'a^<Hl ^^isl^ G-PCB(Gate PCB)^ ^-^^c]-. lCMS] s)^ ^^^o^l irj-e)- 

Line On Glass(ol^> 'LOG'ef Chip On GlassC^l^V 'COG'ej- M- 

Tdi=f. LOG IJ-^^ <2!j^iSA]5l|^Sl ^-g^ ce:i.olH^7]- PCB<^1 

S-PCBsq- G-PCB# S.^ 7}^^. ^7] COG 7l]olH h^-^^ ^^s1S.7> 

^14^^ #Bf^(glass)«^l 32.-^ ^^slJi. e)-cio) ^«.o^ S-PCB<^1 

-^1-71 COG ^-f -^S^SAl^ll^^ 9]^<=>\] '^^^^ PCB^ S-PCB'S: $Z7fl ^ 

£ 3^ #Hfl7l^o)l ^t!: 'S-^l LOG IJ-^^ LCMofl T:]7]^o]:;q^ ^^^^ 

S. S'^l^i S.^ wVsq- ^ol, ^Efl 7]^o]] ^tb Tablet PC(EM Type)<^l>H ^^M^]^^ 
LCM(IO)^ S^t!: ^ ^^]^'^]^U-40m LCM(10)«fl^^ ^11^(13)5!)- 
S,G-PCB(45, Source. Gate Printed Circuit Board) ^}<^]^] ^^h^V^^cf. cl^^^lEf 
oj^-l ^aj-Al £ 2fif ^ol S.G-PCB(45)1- ^^^o^S. ^^]^<=>]^MAOm ^^^1<^1 Jl 
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1020030019578 ^^ <U^}: 2003/4/28 

<33> us] 14, cl;^lE^-o]^-)(40)# ^a^s:>7l ^^l-o^ PCB(45) ^ TCP(14)1- nfl 

PCB(45)<H1 S^^^ TCP(14)7> ^ Tflo] >i(20)<^l ^*i(Crack)ol ^^J5>7ll €4. 

S, G-PCB(45) 3.^ ^^m^ LOG LCM(10)S^ Ir^l-ol ^7l-^> 

tH-^^^l TCP(i4)sq- ^ ?flol^(20) p>^o] #<^1 ^ns.^ 

ttl(burr)7> TCP(14)<^1 ^^^^ 7}^^^}?]] ^irf. 

<34> ^gfl7i^ojl o]^].^ pcB<4 A-liH ^l-a ^}o]o\] v]:^]bJ^o]^]7} ^o]:Q; ^ 01^ 

<35> wi-sq. ^efl7l^o11 ^^V'g cf^J!)- ^/^l^o] 

o]-7l c>]3l^ §-;^l^ol o;it:f. 
<37> v]^]E}-o]^^^ LCM4 PCB ^^j-^-^l PCB» l-<H^o^<:>> ^1-^ 

<38> ■ ^ ^^^^ ^1-71 ^^1^^ ^^*>7l t>#^ ^-^S-Ai LCM<^1 l^^lE].o] 
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1020030019578 ^^>: 2003/4/28 

-¥-2?- ^71 Hfl^jij. igaV^V^ wV^-f-l- i^^H ol^o^^ljl, .^V7l g7flY 

Sq. W>^:^^ Aj-O]^ i^^tb ^-g-^7> ^^^^ ^i^q ^^o^ Jl^:^^^]^ ZL^ji ^^7] 31^^^ 

<40> ^7] Si]. m;g o. ^ ^^^^ n^s. r:]^iE|-ol75l7> ^j-a}-^ ^^S^l^^l* ^ 

<4i> £ 4^ ^ ^'^'^l^i c];^lE]-ol;^-](40)7> LCMdO)^] ^^oj] ^aj-S)^ ^Sl- ^^]^ 

A>Al£.o]c|-. 

<42> £ 4011^1 je.^ ul-sf :y-ol, ^ ^^S] c]^lEl-ol;?l(40)7> ^J-ahS]^ ^ ^ S-*-! ^ 

^iiLB IS] 13), PCB#(45). cl^lBl-ol;^] aJ-^^ (41) , ZL^JL v]^]ia^o] 

^i(40)^ 3L^^><^ ^l^'H^i:]-. ^ ^^<HlAi A>-§-5]^ ^^]no]7:\(40)^ :^7.}7] ^^^o_ 
^7] AiiH wfl^ofl ^aVs]o1 

<43> ^7]A^, ^7] A^iE Dfloio^ 5|.^o. aA]*>^ ^^a^ls^^Jlj., >a-7l O-W^SAji^^ 

» ^l^l^V^ ^];^lHefl<y o.^ ^l^^t^f. -^1-71 PCB-i:(45)^ ^^ij^aAlsfl^jij- ^7]^ 
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4^<Hl^i PCB(45) ^ TCP(14)1- -i-c^^<Hc>> 7fl^^Vcf. ^. T^^^lEfo] 

^-1(40)^ 'a-*a^^<^l>H PCB(45) ^ TCP(14)* ^-a-7> *H -^7] 

PCB(45) TCP(14)7V ^-^^^ «J-^lt}:i4. o]^ ^^><^, ^7] PCB(45)7> 

^^l£]7l ^ofl, ^V7l JL^:3-^1(41)7> ^V7l A-j^E Dllolo| afl^ofl oj:^^^] 
Vi}^^^t}., o]:^^ ^^S^l^J-^l 2.^(10)0] Si^^o] PCB(45)7> 

^^S.B. ^91 ^}^^] ^^]S\JL, ^^7] r]7]^o]7;\(40)^ ^^y] Jl^^^l(41)oll ^^^^^ 

:£ 5^ ^ x:]yq^o]7;\ ^o^j^ JL^^A1(41)^ ^ ^^£olcf. 

£ 4 ^ £ 5» >^l-7l v]^]T^o]7;\ ^o^-g- JI>g^^l(41)^ cl^lEj-o];^^ (40) 

71- ^<y« ^ 7V^ ^n^q 2.<y:0.^ ^-eh^i. ^J-71 Ji:^^^ 

^1(40)^ S,G-PCB(45)7> ^#5]^ ^oflA^ S.G-PCB(45)7> ^o]^ ^^ofl n:).e|- ^a^^ g 
7fl-¥-(41a)sl- A^iH ^1^^ afl^o!}- 'Saj-s:}^ B>^-:^(41b)» i^^l-o^ ol^<=i^t:+. 
^o^7l cl;^lE]-ol^-] Aj-oj^ Jl^i^J-^l(41)5^ 7]^^ S.G-PCB(45)7> ^^ysl^ rq^lEj-o]^^ (40) 
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1020030019578 2003/4/28 
<48> <^7lA^, ^7] Jl^^^l(41)^ m7il^(41a)^ ^7] PCB-i-(45)cl ^^1^ ic|-e|->H 

-6-^ ^7] m 711-^ (41a) 5^- vy^^(41b)^ ^"atb iq;^lEl-o];^-l(40) ^a-ojA] ^ 

^^l-7> clx]El-olx^(40)l- ^1-71 Jl^^^>^l(41)Sl ^-§--^7]- o>\d PCB(45)S)- m7fl^(41a)^ 
^«atb ^-f -^-71 PCB(45)7> ^>a-€ ^ oje]^ ^^l^oj-ol ^ol^>:£S. 

<49> ^l-7li4 ^7] al^^^l(41)^ m7fl^(41a)<^l ^ "4^^ ^lifl^V^ 

^^itb ^^ 91^^ m7ll^(41a)^ 7K>;^>E^(42)1- t^al-^i <^l^<^^i=f. 

^, ^^^tb ^^ x:^;^lE^-ol;p5l(41)o:| ^<yAl ^-g-«- sj-ov^ :?1^ 

^^Sl- ^ <:>1^7] ^^1-oi >a-7l m7ll-^(41a)^ ^^17> o>ia 7l-^>c> 

2^(42) oil 9m^o] iicl- ti>^^^>t:l-. 

<50> >^7l ^^1^ ^^^^}7] cl-€- ^^HlS^i, ^^7] Jl^^^^l(41)^ S7ll^(41a) 

^ «>^^(41b)<Hl^ 9l^^rJ\-, o]^^^. :g-ol, <^^t!- ^ifl^ 

^^1, ^^^^^1(41)1- ol^,^ 0.^01 ;,i]^oi ;^o. .^^^ ^ojx:!-. 

<51> BC^_ ^V7j Jl^^^^l(41)^ SlolEl 711SS. <^l^*^^Cf. ^7] Jl^^J-^1 

(40)^ ^^S^l^g-^ISl ^^^£|ol<^> B^I-JE.^ g]=Jl 71-1^^ 

olo^o> ^cf. ^^<H<^> 1-^<^1J1. LCM(10)2f PCB(45) -^«H1>H 

7>^oluf >^5A>A^ ^^<H1A-1 PETCPolyEthylene Terephthalate) ^W=>] ^^^}^. PET^ 
^^^^ 9X^^. ^3^^^, ^^^^ ^ ^^^<^1 -f^^H -^-71 2:^^ 
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^^^B.S. ^7] >a-o^-§- Ji;g^^l(41)^ PET A>-g-tl-i:1-. ZL 

e1:Jl, cl;^lE^-o]^-] -a-^-g-.ja^^j-^l (41)^1 ^A^^ ^JLtb <^1^7l ^3r> 

i^^j-^i(4i)^ m7ii^(4ia)5q- H>^^(4ib)^ ^^^^cl-. 

S. 4^] £A]^ w>5q. :y-ol, J1^^J-^1(41)S1 ^7ll-^(41a)^ -y-'a^ ^7] t^^lE^- 

'^1^K40)5!V PCB#(45)o] ^iS. PCB(45)<^1 S]^>o^ ^o]^ ^^ 

tfl-§-*H ^^tb 7>^lal ^^^^^cf. <^l°fl, J1^^^^^]U1)^ ^21^ 

^q- jL2|-^<a >^5>y:A^* ^:e.^l-7i ^^h, >a-7i pcb*(45)^ ^^hi pfl-g-^H ^7] 

m7fl^(41a)<^l ^-S. ^ol, iE 5<H1 ti>sq- ^o], >^i-7] S7fl-^(41a) 

^7] 9ms\S.7]%o] al-e^-Al zl 7KV;^>e] (42)7]- ' ' 2.<y=o.^ 

=LB\JL, ^7] Jl^^^l(41)^ W>^-^(41b)^ ^1^^ J1^5l<H'='> ^> 

^. ^1^ ^^7l JI^^^^1(41)^ til-Ei--^(41b)sl- ^iiH tifl^a ^1-<^1«H1 •y^^BflolH-l- 

^J-^l(41)^ PCB(45)7> AliH sr>«.oll ^^l£l7l ^ofl >^j-7l A-^^E cflola) Hfligofl 

^l^V. ^^^'^^ C^^lBl-o] ^-1(40)71- ^J-3V^ ^-^^dSAl^J-^lo:] 3:^^Aio11 

^ ^T^o^ tq>^lEl.ol>c-1(40)7> ^^^^ on^^Al^a-^l^ ;^1S*>^ ^^^^ T:J[^]t\.o]^:\ 
:a^^^J-^](41)l- ^Si^JL ^7ll-^(41a)<^l <a^^tb ^-^^ <?]=Jfl^>fe ^n^, ^^S.^ 
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olfi^ ^^o\] PCB§(45)# ^^l^V^ OLEJiJL >a-7l ul^lEl-o];^-! ^^^^ J1^^J-^1(41) 

i£ 4» ^tiV^ o.^ -^7] PCB(45)i2l- <5fl>gSAl5^^^ TCP(14)» A>-g-*H 

•?1^5l<^ Xl-^o^. TCP(14)^ nllol(13)Sl ^>«- ^'^V^VtII :?}->5^t^A^ 

^V7l A^5LB Dll<ysl afligo.^ ^^;^1JL ^Tg^^^ 01^(20) S^^j-o^ ^o]p]] ^cf. 
>S-7l cl;<lBfol;^-] ^oj-g- Jl^^^V^l(41)^ -^7] ^^^B. ^]9ia3)^ ^^7] PCB(45) 

A>olo]] ^^Itlrcf. 0]:^ , Aj.7i i::l^]Bfol^-1(40)l- ZL^^J-^K41)«^1 '^-'a^-^S'H. LCM(IO) 
^S^cf. <5l^, c];^lH}ol;^^(40)7> ^3}-^ LCM(IO)* ^l^^V^ 

-§-^ ^^1 31-^^* m7ll4(41a)oll -el^^H ^71 :il^^^l(41) 

^ ^^^tb^-. o]^, ^iiH oil<y^ «l]'a<^] ^oM i^^lH]-ol^-1 ^<a^ J1^^J-^1(41)» Jl^ 

tl: ^^^], ^7l Ai^LS *]-:^cHl PCB#(45)^ ^^]^^. ^]^, Jl^^^ (41) 

^^11, lcm:4 pcb ^>ois- ^^^^o^l >a-7i LCM^ pcb^ ^> 



L 
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^^Mo]7;\o^ ^^^A] PCB ^ TCP# €^7> ^o] ^7] PCB ^ TCP<^1 tfltb 
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^1-71 t^jolo^ ^].«.oll ^:^]S)^ <yifl Sis. 71^1:; 

^ nj-e^-Ai A^O] Ol^^ ^7l]-^Sq- ^7l AiJCH x^l^S] tifl^JZ). ^^h^V^ «>E^- 

^^^^ Ji^^^^l; 

2] 

^1 1 

[^^*^ 3] 

^1 1 -^M 9X^^^, 
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4] 

^1 1 9X'=^^^. 

^7] Jl^^^l^ s\o]^ ^^S-S. ^}<^ <=>]^<^^-^ ^^-^5. c|;<lB)-ol;^^ 

7> ^^^^ ^^a>»'i^^i. 

51 

^1 1 %H1 

^1 1 %H1 Si^^i, 

>^V7l ^iflS^S.7l:^<Hl ^o]^ ^^^6\] cfl-g-^>o^ o^-^» 7^ 

[^^^ 71 

^1 1 9X^^^, 

^711-^^ ^7] <^d^^S.7]^o] ^-^ ZL 7}^^7]-^7} ' ^ ' 

2.*a=o.^ ^^lAS. *m ^^lEl-olx-l7> ^^JLAl^^l. 

81 

^1 1 «oHl Si<H'^i. 
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9] 

DflolS] ^V-^ofl ol^slS7]:&^ ^^1*>^ ^Tjl; ZLS]:il 
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